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FIG. 13. 
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20 



21 



DETERMINING THE DIMENSIONS OF THE MACHINED STRUCTURAL ASEMBLY. 



SELECTING FIRST AND SECOND STRUCTURAL MEMBERS BASED ON THE DIMENSIONS 
OF THE MACHINED STRUCTURAL ASSEMBLY. 



22- 
23- 



FORMING A RELIEF GROOVE PROXIMATE TO AT LEAST ONE OF THE AT LEAST 
TWO CONTACT SURFACES. 



CLEANING AT LEAST ONE OF THE AT LEAST TWO CONTACT SURFACES. 



PROCESSING AT LEAST ONE OF THE FIRST AND SECOND STRUCTURAL MEMBERS 
WHEREIN THE PROCESSING STEP COMPRISES A MATERIAL TREATMENT SELECTED 
FROM THE GROUP CONSISTING OF HEAT TREATING, AGING, QUENCHING, 
STRETCHING, ANNEALING, AND SOLUTION ANNEALING. 



n 

25 



POSITIONING THE FIRST STRUCTURAL MEMBER ADJACENT THE SECOND STRUCTURAL MEMBER SO 
AS TO DEFINE AT LEAST TWO CONTACT SURFACES THEREBETWEEN. 



26 



FRICTION WELDING THE AT LEAST TWO CONTACT SURFACES OF THE FIRST AND SECOND STRUCTURAL 
MEMBERS TO CONSTRUCT A PREFORM SUCH THATTHE PREFORM HAS DIMENSIONS 
APPROXIMATING THE DIMENSIONS OF THE MACHINED STRUCTURAL ASSEMBLY TO THEREBY 
REDUCE WASTE MATERIAL AND MACHINING TIME WHEN FORMING THE MACHINED 

STRUCTURAL ASSEMBLY. 



FIG. 14. 
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FROM FIGURE 14 
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FRICTION WELDING THE AT LEAST TWO CONTACT SURFACES OF THE FIRST AND SECOND 
STRUCTURAL MEMBERS TO CONSTRUCT A PREFORM SUCH THAT THE PREFORM HAS DIMENSIONS 
APPROXIMATING THE DIMENSIONS OF THE MACHINED STRUCTURAL ASSEMBLY TO THEREBY 
REDUCE WASTE MATERIAL AND MACHINING TIME WHEN FORMING THE MACHINED 

STRUCTURAL ASSEMBLY. 



27' 



FRICTION WELDING A THIRD STRUCTURAL MEMBER TO AT LEAST ONE OF THE FIRST 
AND SECOND STRUCTURAL MEMBERS. 



28' 



MOVING AT LEAST ONE OF THE FIRST AND SECOND STRUCTURAL MEMBERS RELATIVE 

TO THE OTHER. 



29" 



OSCILLATING AT LEAST ONE OF THE FIRST AND SECOND STRUCTURAL 
MEMBERS RELATIVE TO THE OTHER STRUCTURAL MEMBER. 



30' 



SIMULTANEOUSLY MOVING THE FIRST AND SECOND STRUCTURAL 
MEMBERS IN OPPOSING DIRECTIONS, WHEREIN THE OPPOSING 
DIRECTIONS ARE PARALLEL TO THE AT LEAST TWO CONTACT SURFACES. 



31" 
32- 

33- 



CONCURRENTLY WITH THE MOVING STEP, URGING AT LEAST ONE OF THE FIRST 

AND SECOND STRUCTURAL MEMBERS TOWARD THE OTHER TO THEREBY 
GENERATE FRICTIONAL HEAT ABOUT THE AT LEAST TWO CONTACT SURFACES. 

i 



TERMINATING THE MOVING STEP. 



X 



CONCURRENTLY WITH THE TERMINATING STEP, URGING AT LEAST ONE OF THE 
FIRST AND SECOND STRUCTURAL MEMBERS TOWARD THE OTHER AS THE AT 
LEAST TWO CONTACT SURFACES COOL TO THEREBY FORM A FRICTION WELD 
JOINT AT LEAST PARTIALLY BETWEEN THE AT LEAST TWO CONTACT SURFACES. 



FIG. 14 A. 
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27' 



28' 



FRICTION WELDING A THIRD STRUCTURAL MEMBER TO A LEAST ONE OF THE FIRST 
AND SECOND STRUCTURAL MEMBERS. 



MOVING AT LEAST ONE OF THE FIRST AND SECOND STRUCTURAL MEMBERS RELATIVE 

TO THE OTHER. 



29' 



OSCILLATING AT LEAST ONE OF THE FIRST AND SECOND STRUCTURAL 
MEMBERS RELATIVE TO THE OTHER STRUCTURAL MEMBER. 



30' 



SIMULTANEOUSLY MOVING THE FIRST AND SECOND STRUCTURAL 
MEMBERS IN OPPOSING DIRECTIONS, WHEREIN THE OPPOSING 
DIRECTIONS ARE PARALLEL TO THE AT LEAST TWO CONTACT SURFACES. 



31' 

32- 

33- 



CONCURRENTLY WITH THE MOVING STEP, URGING AT LEAST ONE OF THE FIRST 

AND SECOND STRUCTURAL MEMBERS TOWARD THE OTHER TO THEREBY 
GENERATE FRICTIONAL HEAT ABOUT THE AT LEAST TWO CO NTACT SURFACES. 

I 



TERMINATING THE MOVING STEP. 

I 



CONCURRENTLY WITH THE TERMINATING STEP, URGING AT LEAST ONE OF THE 
FIRST AND SECOND STRUCTURAL MEMBERS TOWARD THE OTHER AS THE AT 
LEAST TWO CONTACT SURFACES COOL TO THEREBY FORM A FRICTION WELD 
JOINT AT LEAST PARTIALLY BETWEEN THE AT LEAST TWO CONTACT SURFACES. 



I 



41' 



PROCESSING THE PREFORM BEFORE THE MACHINING STEP, WHEREIN THE 
PROCESSING STEP COMPRISES A MATERIAL TREATMENT SELECTED FROM THE 
GROUP CONSISTING OF HEAT TREATING, AGING, QUENCHING, STRETCHING, 
ANNEALING, AND SOLUTION ANNEALING. 

i 



MATCHING THE PREFORM TO REMOVE EXCESS MATERIAL FROM THE PREFORM 
TO FORM THE MACHINED STRUCTURAL ASSEMBLY HAVING THE 
PREDETERMINED DIMENSIONS. 



42 



T 



43 



I 



MACHINING AT LEAST A PORTION OF THE FRICTION WELD JOINT JOINING THE 
FIRST AND SECOND STRUCTURAL MEMBERS. 



FIG. IS. 



